Searching PAJ 



1/1 v 



PATENT ABSTRACTS OF JAPAN 



(H)Publication number : 11-142345 
(43)Date of publication of application : 28.05.1999 



(5 Dint CI. 



G01N 21/88 



(21) Application number : 09-325296 

(22) Date of filing : 11.11.1 997 



(71) Applicant : NIKON CORP 

(72) Inventor : KOMATSU KOICHIRO 



(54) INSPECTION APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a visual examination 
apparatus and method capable of discriminating film thickness 
irregularities regardless of diffracted light by a pattern without 
dazzling an observer by reflected light 
SOLUTION: In an apparatus for performing the visual 
examination of a matter W1 to be inspected by visually observing 
the scattered light from the matter W1 to be inspected, an 
illumination system 1 for obliquely irradiating the matter W1 to 
be inspected with illumination light is provided. The illumination 
system 1 is set so that a visual observation direction is 
positioned on the side of the illumination system 1. Since the 
visual observation direction is set so as to be positioned on the 
side of the illumination system 1 , regular reflected light by the 
matter W1 to be inspected of illumination light is not directly 
incident on an eye of an observer. 
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(54) [&W0>£»] *®3£@Rtf&2£;8; 



(57) 

[ i wfcwttw i *p h combat* earns 
*r£c<t&c<fc*) &&^{*w i cD^a«MS a r &tfe£«a 

E58UC *«»3?fiJ aWfta-T 4 ct 5 JCBHE * *in » * 



(2) 

1 

«±*c»j« $ txtmm t vxmk 
i cc j: o wiaa»»i*©«-«*«aEr * *t 5 «cawt s *i 

a«c ct smcsriwturr « J: 9 mbes nr c» * c ± . 

[111*93] SKBJHWRtt. BirlBMW^<D^I4* 5 mflB 
tmflB5feWl<!:^*tf^B«:*fl/-C, SiE^-pfriaffiKl* 

[W*B4] BfS©>*#->#^J&3ttfcSffi<!:Kg 20 

TS*aE*B»c*c»r ; NBtttl*H*<c» brill 1 
ia***4abJBBt-rs* 1 commit ; BW2«1ft ! »ft«:» 
Ur jgSfc©ifcSM*S£^tf IS 2 ©JK9B#£ JHSf f 2 
©JH9BR<fc£«tt : miZmi&Uf82<DMWmx. iiiB 

9{cR3EStirc»SCi*««i-rs : «2^a. 

-r5«OE^i*«c*Jt»r ; «JEtt««J»«:»L/ra»(D« 30 
fi««*«trJHWjt*IH«'r*JH9lixai : SJiBflSWX 

s«c <t o r netctMMt^ 6«*-r *H«3CXi*H»f* 

[HMW6 ] «*«i»3&»6©tiSL**«»'rS C £tc 
J:0ttl^#<o^*^^*«3Rra«:*ji»r ; MIS 
«^»cc^orMM^*^**^e>flRI*-r^^x 
g<b iSJBSJIRWXHfiCjCorBJRtftttttf*^^*^^* 

tg±tcBJ£ 3 titcMWi £ * WT * a«*rtfr©*HB*«S 

■ra«s^rffi«:*5i>r ; RrgBtt*«#tc*rura 1 ©jh 
w*«»*iB«"r*j|i i ©jhwis* ; m&m 1 ©m?s 

XgfcJ: orlJEtt«^^6^r *«a56*WiB» 

£ ; iJEtt«»(*«c»orffl»©«fi««*^*2© 
«aW**HIII*'r-6»2©Ra?BXfIi ; b?IBI£2©JS?BX 
UK <fc r fflt B&fc^ttfr £2££T 5 SW* * fc ttB*r 

%*g?e& i ©J8W3fc©Ma*£fa» hwmt z>m 2 © 50 



11- 1 4 2 3 4 5 

2 

[000 1] 
[0002] 

[«!£*©»»] ^»i*s/ctt«fi««©»iSXe«:*J^» 
r«, iaB^'*->*HK*^©^JfcSttfc. S&r* 

^* urc> 

^■©Mft^TCcj: 9 83foP£ffiWTftfc>ftft 

0, i/^h**««c*Wl*-r«:»56*l/rL*oyt»3 

ttfi&MH & < ft £ pJffitt** * £ 6 r * S . 
[0 00 3] ffi*3^6C©«©«i3K6BtbrBa«:J: 

*w«*«awi»s*ir«ffc. fie*©aa?HH« 

SSSKicfcortt. 04tc^£ft££5&c, #S2 \ 
m) oJISft^i* **2 3tcK0#W&ftfc$*-"2 4* 

«a±* * tc&wttfr hmm urn®* h <omi 
ytzmm? ^ ft fltis& toti^fc. 

[0004] 

«ft£>ftc>. isfrhte&h, %m<D%m*-x* <?*>£ 

SI43fe©^S4>A^<ftO, »«WK**«»rSHtt^ 

^ftii^, «R#ttKBSnrL*9fe«>«:, W*6< 
«aE3WTft it * < ft ^ t C ^ PflH^* o tc. 
[000 5] */c, m^->©*-5«1*»<*E±©»I8 
©R/»^6*<ft3EOJ:9i'r-5<t. J: 4H«r 

3t*s40rt/*^fc«>«:. B»tr6K:^dr->*>6©H 
*f**«ft-3ru*t», Jg/10e>©WJ^o^ft<ft^ 

[0006] *ct*j»§it ■mr^smHcJioK 
tr 6*«Mr * &^nfittia&cmatts«tt«aft 

[0 00 7] 

W b ±tc&f8,2 tntmm atzm? & tttttt(*W 2 



(3) 

3 

mvmm? *> c t & * 9 i9gB»t*»*w 2 cd^h^^s 

[ 0 0 0 8 ] t CDJ: 5 Cc«ffir 5 tt«©«fi««* 10 

r*l^©*^8B#*l»&C#3. Sfc % * 
S @« <fc Mil A ^ J: i £#816lgi U -M - 1 ». 
[0009]*/c, ±KBW*ateJtr*^«>«:* 
2Kff6*6W«cJ:3*aaSBtt. H 1 S«c, ft 

«»{*W 1 6 4>»&3fc* Bfjir £ CiWOJS 
«M*rt*w l ©W«*«0£r *«aaSK«:*c>r ; tttttt 
ftW 1 {c»l/T«PJ3fe*«**^€>JHW-r*JHW* 1 

; mw& i tt. nw* i flpjcciwaaaec <fc stsgi 20 

fc, fm& 1 BHX 1 <W6H7 #t«Wf*W 1 <D^ 

o¥Hs 1 *c»lt . sii3&>ojs«8 *doa*iffis 2 

*»ibrJBH8*l OffjeclWaaaQ CCfcaiHSWfirt* 

ttB-r&iSKHsesfvctr**. 
[001 1 ] c<o* 5 mwmuz. 
icxzmmjsft&Mmm 1 ffltcfiutr s «t 5 mbes ti 30 

rir»*©T. JtBM*l*6©«M360»«Wl#Wltt:j: 

[0012] ±KBW*JlJft"r»fc«)K % B«S4«:« 
S»?B«cJ:*«3iaSB«» Hiacra2«C7jVrJ:5fc:. 
Bf3E©^^->*«JBflt3*itoS«Wb <k»«Wb±lcje 

n/ciiw a 4 tit* 2 <Dftm*tk& 

TS«aE*B«c*j^T ;»te«f*W2fc»LT#l©JIB 

?B5e«r«8?>JHiW"ra» 1 <djhw* 1 4 ; »««j(*w2 cc 

2<DMW^1 0 4^^;miSO f ^2CDMBJ^l> 1 40 

o mrtam i ©iBW* i <mmm&mm j:zmmjo 

[00 13] C©J:5CC»J3W-S£ % »1 ©JHW* 1 
£C£#fc<, *3ffct8»©«fi«««*^»2©JHW* 

*jH«r-5af2©jH?a*i o*Rwr**©-c, ss<o 



WRM* 1 1 - 1 4 2 3 4 5 
4 

[0014] ±gBB«*aSETS^:tf>K:. IS*^5tC^ 
* - 5 ftfcSISW b t g[S®W b ±«c ft 

fcffjgwa t*wra»»«tt(*w2©iwi*(«"r4* 

^trBBXCnntf SBBXB& ; WKJRBBXSfcJ: 
[0 0 1 5] COJ:9(C«ar&&. 

[0 0 1 6] »*3H6Cc«-S»M«:<fc*«aE^ife«, H 

sbwxs*!: : imbbwxwc x ot^ww i *»& 

X*I££{i;L£o 

[0 0 17] c©J:5«c*fitr4 4. «SXSr»tfMft 

II^T^or, J^36©««t«ftWl«:J:5iES«**« 

[0018] «3JW7 Kffi*»WtcJ:Stt*^tt, H 
1 < tH2CcS*<t^«:» BfSO^ir-^JBfiSitifea 
fiWb i»«wb±«:»flE3tifc»RWa <b«:Wr«tft 
«Wi«W2©^*<«r*««^Kfet»-C ; »^«5 
«^2(c»U-tBl©BW**»«)BI«-*Bl©BB 

xs <t ; b»e» i ©jhwxs«c cfc ^ ri«*«5*w 2 e» 

j^r*»Sl«*IWBWl ©JHWJ&DJHW^fiHW^ftB 

mtzrn 1 oa^xiii ; twft^i*w2tcst oxma® 

2 <0JHM**JHI*-r 2 ©JHWXS 
4 ; |Ba»2iDJiraX«fci^T««^W2^6^ 

[00 19] COcfc 5 Kfl*>£-f*<!:, JUlOBBXHfc 
*5l>Tfc»2<Z>HIRXIl«:*j^rt>, 1© 

0% < . * yfcttB©a«««*Str» 2 OJB9!A«B« 

Jr«mMt«ftfb3*n». »lcoSI^XgtcJ:4S( 
SL^<DII^<!b*CC, SB2<Z>«Sxe«:J:*B«A^fcH 

[0020] 



(4) 

5 

[*9B©**<D«»] OCT, *miOf$M®l®&K^ 
[002 1 ] ^ft^/c«ffi B a a Sffi(D^XIi^*5^T 

©ft»*«flE1" * 1 1» 5 C t *« 0 iMTo 

[0022] cot*, iKexa^H»xat?4i;»4 
[0023] c<o*Sc-c^R^»asnytia^, 

[0024]iUt ^Ifc^t J: 1 CO^ffitD^SS-C 

yiuW\9-f K^>^^OnJta^^*r^*^2^ 
«36*"C*&«n»3©«iae» 1 &£©ffififcEB3*i 

[002 5 ] Se>«c«P3«3©««*2«*©fi[Be<: % 
K7r ^-4©Alttt#I2BS*vCl>5. 
F#-t K7r-f^-4<DAI*«HC*Jt»r», fflt^ 

* r-f i/T«an«Kii*»j«i"* 30 

[0 02 6] r 4 4©ffllt»D5fc, 

ffl«ia3&ii&<WfeK©*l8±K:. B«tt©7-f h#-f F? 

7 ^ 4 oais*Mi n«ffi©««WJaH¥?f «ctt*<t 

5&Ci";> Fy^U^^BaWEBStiW*. fcLL<£ 
7fe^2^6e>»;>F , J^>'V'U'>X5^-C^:^r. 40 

[0 0 2 7 ] 5/"J> F U^UUVXS te, 7^*VF 
7T^^-4<Dffll4ffi^6E?&^3t*©^^, 
-f F?r ^^-4<0J6JBJBtt*Ufcffl«i8ffl©ffi«EPfe 

[0 02 8] C<DB$©jl^<D$x^Wl©ffi^©AWft 
7 0 # fclk, Jff£L<te80- S&ICttT* 50 



*5fH!¥1 1 - 1 42 345 
6 

^9 0' (Cifi<"TSC<!:#S8*l/t>. /c/cl, 9 0 
[002 9] aa«R*-r 9 ttt*»tt 

■c* a s * >^w 1 ©aHftJHM* £<d <t ibj cm«:ttBr 

[0 03 0] ^<D<£ 5 tt«(CBatWO«aE*©B 9 # 

8 ©aoffiB2tt* icims. 

[0 0 3 1 ] 3 -)XAW10Sffll©iai8©S 

> F y /7^u>X5 ^istt^x^w i cDas-cJ^t* 

[ 0 0 3 2 ] 0 1 

S8r*SWHtt3M8BO>ffiffi«:ttlB-r*. %U21f>h<D 
%mt, «n«l3tt:j:»)^-YF^-<K7T-f^-4©A 
»S«:3l#<S*v 5>( h#>f F7t^'-4K:J:9. * 

atM©B9i^x^Wl±©j5E«8(Da:offlB2« (» 
[0033] ^ F7t^^-4©BWB*6H1 

»sns**», ^v>F'j^^u>X5^ur, 

JH»3ft*flfflB#tt* ^x^Wl©»«aEtiBK:^e) 
4i/ctt«¥tfttlH?l!*iUr. 9 0' \tim.**Mfrc\ 

[0034] fc^os&oyjftwmiftot&rtfot 

«tt-r*IR«:ttA«*©JltT*iei«:»br9 0' KLho 



(5) 



1 1-142345 



£9, m%om&jmft&&w.<mK\&zo*m<: c 

[0 03 5] H2«**W«C<fc**2©H»©»«r* 
[003 6] ttS*3&stBSr*©», C<DJHI*3nfc# 

jilt, »«%#W2(D*B±rofSlgcc<fcS z F^g» 

©ilWa^W^titC^. 03T&, ^xnWb, 20 
0, ^©ttOSB^iKIKietcJiOIRKOia^^BSL/r* 



[0 0 3 7 ] H2iH3*#flaur, 2B?«5OJBS8<0f¥ 
*3fe«l l^e><D^«, 7 ^£-1 2£5i£*t> 

[0 03 8]H3fc7ft3n&J:5K:. tttt«J*ffiW2± 

= n • s i n C<D£&, »K«ffirR#«*ft 

A D i ffflkD A 95 CC A o *C 9m<0SEB<D& B r KM 
Stifc* (AB + BC) &**=F*«. CCt. ACtt 

$>-5o Sfc, j^D»WSBOJ:5«:AI*fl0rAjML^* 
[0 0 3 9 ] 

[an 



A« (AB + BC) -AD 



...( 



tan* • s i n 0 - 



— ] «2n 

• s « ' 



X • c o s $ 



[0 04 0] C©£##©T«MC<fc<K A/AM 
«£{Cl«fctt*«^^ A/A ^*»»©»^(C«*« 
g§«>£5. AMOB«:tt*ae>^ofc*^aS3n&© 

AWbfcSte***. JWOIlfiWl. 6 4r*>£<L 
■T^i, *«itl©5 4 6 n Di0*r»OT*JO. 961 
vmO£%m>G5W!8ittj:t) % 5 7 6 n m<D#rttjg 
JBtfl. 0 1 4um<DL*mtoG*>&&LlZZ>. Ltcifi 
ot, JSf^O. 96 1 tfm©8P#**5 4 6nm©»S 
B/WM. 0 1 4 um0fl0frP5 7 6nm<D* 

[0 04 1 ] ±«J:9A»MS0*»tStf*c±K:J: 

ejtiHfcT*^ ^ * - * An. ff*©»ds©**«i* 



30 [0 042] c©* 9«c*SBScD»a«:j:ntf • 

9 Ottbd o tc%<Dl5fa t te-SC^ £ C i « K i ^ £ ft (r » 

ttris^a^ns^x^^K^o^rtfte^ie*^ 
40 «i2©B#ra*ffi*s<-r-5c<!:^s*?n^ s 

R«06©lft3icK:tt*JRJT©2^©«fi (546 
nm<b5 7 6nm) ©JHW**fflt»r«aEr&i, 

[0 04 4] CCDtZ, JH9J<Dje«k:j£Dr«aE.«ff* 



9 

\iK ytffion&i&itz&z 

0 £ CC J: 0 Tfc^fc t?;ftS£§£tt $ ft £ * * 

[ 0 0 4 5 ] H 5 K> »2 <3C««|CWB«r«t>/c % *SH 

3 otsw. a*. ae36*»-ri*»3 1 i7fe«4 1 

2, 4 2rt^ft-eftffiS3*vtt,>& 0 94 9*4v9\ 

3B»±CCittM«:BBStir^6. 
[0 046] CCC, v*S^-32teigg 
6 3 0nm2«©lRa3e*j«RWecSWO, ^-f^D-f 
^57-42 ttftft 5 5 0 n m&^©;&fe)fc£5i!RffJ 

[0 04 7] K±©«fc5ac*flECc*5i*r % #«3 1*>6 
©fift#tt=i>7 s >*--U>X3 3K<fc9 WBBfcCcS 
ftT^*a^?*5^-3 2&tAf*-r£p cent 
jftfie 3 0 nm2«©*&56A:W3WH«S*i, 

[0048] — *^4 1 ^6<oafe7lc«3>7 :r >^ 

7-42fC, yOO-f^S7-3 2©JESftfc<fcttK 
%t<DmfrhA8i?Z>, CCttt, iftft5 5 0nmifi#© 

[0 04 9] L/crt*oT, ^^a^7^^7-42r 
tt, «B6 3 0 nmiS«©*fe*i««5 5 0nmifi« 

S. £©«fc5ftJH9WR3 0fc % B2<DJRHHK1 OCCflfr 

[oo5o] «±bmb l/c j: 5 cc, *§m<Dm&<mt8i 

gjofcj:^ 2o©«fi««r*oTfc<fc^u 3*> 



(6) #H¥ 1 1 -14 2 3 4 5 

10 

i/cafe»ff$u<^. »2©ss»©jB»tt, pia 

7fc<D-^<D7fcfc: » 0 T AW© a tfjftfiteKI u r m 

[0 05 1 ] c©<fc5ici/t\ £g<D*A>-:7? 
ftA:4m«M*±oai4>a«tf 6<Dtfc3E£tTft 9 C 

[005 2] **W©»©^0»»0^«tt3S 
Wb3^6©ia*r*«:j:0B»rii(riEtft*ffiWa, Wb£ 

moB&&£ l -count* 5a»cMftfi««*«tf»aw 

36*«8HT-5«8W*1 0£, lulBM^l 0*>6<DJtB?B 

*©iwat««ffi«:s*r * Ai*ft e m 3 > ^^ir^ s 

^i^gj^gg <t 4 flit & <fc 9 «: U r fc <fc i>, 
[0 05 3] CO<fc5«:«fltr4i, A*fft<9 (03) 

jOTjgrcaso-c. ■»t«cj£t;TAMft0*R£-r* 
[oo54)^/c, m&mmmz. miiAttft*m% 
tc£9«3rr*^aT**<DT, H2cc*$i»raa©* 

3-&4ci*«r#4J:5«cfllfl6SJhri»*©r. @aft 
«fflrt»±*±B«:*>fc ^ r gmsi^-r s c <fc **c * & . 

[005 5] MTEimXHt. a»©«S^«€r$OMM 
[0056] $^>«:«Sl CCTK^n^i^^, 

ct o aaTffgEatftffiw i *i*«*r*#H«is£soc*5 
c^r, uie»«ifflw i imwftxmM?z>fm& 1 
mejmx i owimmffiw 1 *c»-r*A«»^9 o - 

»*imw i tmzmw& i &«fiwr«7HqW)«mt 

[0 057 ] £ /c, 0 1 <tS2 ^ffl^^b^/c^tl^g 
SgiLT, t»BB*6©H«362kCXt«L**cJ:0Ba 



(7) 



11-14 2 3 4 5 



11 

jH9H**«Kwr & sr i ommm t m OTiB»& 

ffi£AStfft#9 0' KiS<fc&J:$ttftircA*f-r*M8 
?§7lc-CMI*-r ^^2 . gyfBm 1 4>JHJUIW>6 

[ 0 0 5 8 ] $ fete. flHBft^SKtt. ituiBSS 1 

&<z>jKTOfc©Atf ft <t nam 2 cdjhsbir^ 6 cwraw 

[005 9] 

[si] 1 «^o«tt«^AKt4«iar 

[S3] »«ft»ffi±©»KT»4:SiK-rsap»WffiH 
[01 ] 



12 



* [H4] fi£*(Datsasfflflsw«a*^-r«s80-c* 
5. 

[05] WW*©— Wfc^TttBBr**. 



1 




2 




3 


mm 


4 




5 




10 6 




7 




8 




9 




1 0 




1 1 




1 2 




1 3 




30 


raw* 


3 1 




20 3 2 




3 3 




4 1 




42 




43 




S 1 


S2 ?I 


Wl 




W2 






[03] 





1 1 - 1 4 2 3 4 5 



[02] [04] 




